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equatorial belt of east to west winds is very shallow. Toward the equator its thickness increases, as a rule, until it reaches at least the limit of vertical convection. There are, however, great irregularities in these winds, just as in those of higher latitudes on either side of it. But the general conditions are as stated and require explanation.
The only obvious cause of east to west and west to east general or planetary winds is interzonal circulation, to which, indeed, they usually are regarded as being entirely due. Heating in equatorial and cooling in polar regions necessarily produce a more or less vigorous interchange of air, but, as already explained, one that is profoundly modified by earth rotation.
Assume, as initial conditions, uniformity of surface temperature, and absence of local convection, and let the earth and the atmosphere be everywhere rotating at the same rate, so that there shall be no winds of any kind. Let the temperature of the surface and the atmosphere now be decreased in proportion to the distance from the equator. There will be a poleward overflow and an equatorward underflow, but the air that starts toward either polar region will quickly assume an eastward component, while the under- or countercurrent will have a westward component. In the absence of friction or other disturbing factor, the upper air moving under a pressure gradient from lower toward higher latitudes would approach along an asymptotic spiral a certain limiting parallel, where the deflecting force due to its final velocity would equal the pressure gradient across that circle. At the same time the east to west undercurrent would give a deflective force counter to the equatorward gradient. Hence, perhaps, equilibrium would soon be reached with west to east upper winds balancing the poleward pressures and east to west lower winds balancing the equatorward pressures, and thus further interzonal circulation prevented.
But surface friction, viscosity, local convection, and other disturbing factors so restrict the approach to equilibrium velocities that interzonal circulation is continuous, though of varying intensity, both local and general. Hence the eastward moving upper air must gradually reach the surface and reach it as an eastward wind. In its subsequent course to lower latitudes it will become a westward wind, as already explained. In general, then, the areas of planetary atmospheric descent are the regions of west to east winds, while the similar areas of ascent are regions of oast to west winds. Doubtless, too, these phenomena are accentuated at the surface—that is, the eastward and the westward surface winds are stronger than they otherwise would be—by the intermingling of the air of different levels through innumerable local convections.
What latitude establishes the boundary between the east and west winds? This important question has no answer, unless height is considered. At the surface the boundary is several degrees nearer the

